Nb2 cell mitogenesis: effect of lactogens on cAMP and protein phosphorylation.
Rat lymphoma cells (Nb2) are exquisitely sensitive to lactogenic hormones and are an ideal system to study receptor-mediated signal transduction. The effect of human growth hormone (hGH) on macromolecular synthesis, intracellular cAMP concentrations and protein phosphorylation was investigated in Nb2 cells maintained in serum-free medium. hGH stimulated the incorporation of radiolabeled precursors into protein, RNA and DNA in a time-dependent manner. The concentration of hGH inducing half-maximal DNA synthesis was 11 pM, indicating that Nb2 cells cultured in serum-free medium maintain the same sensitivity to lactogen as cells in horse serum-containing medium. hGH over a period of 4 h had no effect on intracellular cAMP regardless of the presence or absence of isobutylmethylxanthine (IBMX). IBMX (250 microM), increased intracellular cAMP levels 2-fold indicating that the cAMP assay was sufficiently sensitive to detect relatively small changes in intracellular cAMP. Cyclic AMP had no effect on protein phosphorylation. However, hGH, prolactin and placental lactogen enhanced phosphorylation of many protein targets, as well as that of a specific protein (Mr = 29,000). Rat growth hormone, which is not mitogenic, had no effect on protein phosphorylation. These results suggest that lactogen-mediated Nb2 mitogenesis does not involve modulation of intracellular cAMP concentration and that cAMP-independent protein phosphorylation may play a role.